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An Economic Analysis of Enforcements
of Intellectual Property Rights
and R&D Incentive of Firms
??????? ?
In this paper I derive the additional rent that a ¯rm in Cournot
duopoly who succeeds in her research and development obtains by
unilateral use of technology developed. Furthermore, I also consider the
case where her rival ¯rm infringes on IPR of her technology and she
litigates against her rival ¯rm for damages by formulating an extensive
form game. Then I explore how the changes of IPR protection breath
and of the winning probability in legal suit of plainti® on her R&D
incentive in equilibrium. I show that the increase of IPR breath or the
increase of the winning probability in legal suit of plainti® facilitates
her R&D investment when the litigation cost of the patentee surpasses
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?? = c(a > c > 1 > 0)??????????????? 1??? 1???
????????? I(I ¸ 1)?????????????????????
???? 1?????=????? c??
c(I) = cI¡"="(< c); " > 0; (1)
???????????3) ?????????????????????
p = a¡Q = a¡ (q1 + q2) (2)
???????????? 2?????? 1??? 1??????????
?? I ???????? Cournot???????????????????
????????? 1??? 1?????????? I(I ¸ 1)??????
??????????????????????????? 1???????
? 1???????????????? 1???????? 1, 2?????
????????????????? 1???????????????? I
??? V (I)????????????????? 2??? 1???????
??????????????????????? 2??? 1??????
?????????? 2???????? 1??????????????
??? 2????????????? 1?????? I ??? U(I)????
??????????4)
?? 2??????????????????=????? c???? 2?
?? 1????????????????????????? 1?????
3) c > c(I); c0(I) = ¡cI¡"¡1 < 0; c00(I) = c("+ 1)I¡"¡2 > 0 ??????










????? b(0 < b < 1)???????????????????????
???????
?? 2??? 1????????????????????? ®; (® 2 [0; 1])
????????????? 2-1??????????? ®??? [0; 1]??
??????????????????????????? ®??????
?????????(
f(®) = 1; for ® 2 [0; 1]
= 0; otherwise
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1d®0 = ® (3)
?????? 2????? ®??? 2??? 1?????????????
s(> 0)???????????????? b???????? ®?????
??????
? 2-1 ???????????
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????????? 2??? 1???????????? 1????????
???1????? c(I)?????????? Cournot ?????????
?????? 4??? 1??? 2?????????????? 2????
??????????????? 1?????????????????? 1
?????????? 2????????????????????????
????????????????? i(= 1; 2)?? Ci > 0????????
???????????????? P (0 < P < 1)??? 1???????
???????????????????????????????? ®??
? 2? ®???? 1???????????????????? 1????
????????? (1¡ ®)V (I)?????? 2???????? ®U(I)?
??????????????? 1??? 2???????????????
???????????????????????????????????
2-1?????????????(®¡ (1¡ b))V (I)?????????????
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3 ???? 2?????? ????????????
?????????????????? 1???? 1?????? I ??
????????? 2?????????????????????????
1?2??? 1?????? I ?????????? 1??????????
????????????? 1???? V (I)??? 2??? 1??????
?????????????????????? U(I)??????
???????????? 1?????????????????????
???? V (I)???? 1???????????????? 1??????
?? 1, 2?????????????????????? 1???????
??????????? 1???????????????????????
Cournot?????????????????????? 1, 2??????
???????? (x1; x2)??????????? i(= 1; 2)???????
??????? xi ???? xi ?????????? f0; 1g???i(= 1; 2)
???????? i(= 1; 2)??????????????????????
???????????(x1; x2) = (1; 0)??????????? 1????
???????????????????
? (x1; x2) = (1; 0)?????
??????? 1????? 1??????? I ???????????
1?????? (1)??? cI¡"="????????? 2????? 0???
? c??????????? 1???? 1?????? I ????????
? (x1; x2) = (1; 0)???? 1??????? 1?2?????? c1; c2, ??
?? q1; q2 ????
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¼
(1;0)
1 (q1; q2; c1; c2) = ¼1(q1; q2; cI
¡"="; c) = (a¡ q1 ¡ q2 ¡ cI¡"=")q1 ¡ I
(4)




1 (q1; q2; cI
¡"="; c)
@q1




2 (q1; q2; c1; c2) = ¼2(q1; q2; cI




2 (q1; q2; cI
¡"="; c)
@q2
= a¡ 2q2 ¡ q1 ¡ c = 0 (7)







(a+ c¡ 2cI¡"="); q(1;0)2 =
1
3
(a¡ 2c+ cI¡"=") (8)

















?????? (x1; x2) = (1; 1)???????????? 1????????
???? 2???????????????
? (x1; x2) = (1; 1)?????
??????? 1????? 1??????? I ??????????? 1
??????? 2?????? (1)??? cI¡"="????????????
1???? 1?????? I ????????? (x1; x2) = (1; 1)???? 1
??????? 1?2?????? c1; c2, ???? q1; q2 ????
¼
(1;1)
1 (q1; q2; c1; c2) = ¼1(q1; q2; cI
¡"="; cI¡"=")
= (a¡ q1 ¡ q2 ¡ cI¡"=")q1 ¡ I (10)
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1 (q1; q2; cI
¡"="; cI¡"=")
@q1




2 (q1; q2; c1; c2) = ¼2(q1; q2; cI
¡"="; cI¡"=")




2 (q1; q2; cI
¡"="; cI¡"=")
@q2
= a¡ 2q2 ¡ q1 ¡ cI¡"=" = 0 (12)
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???????????????? V (I)???? 1???????????
????? 1???????? 1?2??????????????????
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f3c(I)¡ (2a+ c)gfc(I)¡ cg (15)
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[?? 1]? a > 5c=2??? U(I) > V (I)?
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4 ????????????
??????? 4??????? 3??? 1??? 2?????????
????????? 2???????? 1???????????????
???????????????? 1??? 2?????????????
??????????????????? 1????? 3??? 2????
®??????? 2-1???0 < ® < 1¡ b?????? ®??? 2????
1??????????????????????????????????




???????????? (®¡ (1¡ b))V (I)??????????????
?????? P ???????????????????????????
?????????????
® ¸ 1¡ b ?? P (®¡ (1¡ b))V (I) ¸ C1
?????????????????????
® ¸ 1¡ b+ C1
PV (I)
(18)
????(18)???????? ®? ®¤ ???????2003????????
????????????????????? ®¤???? 1????????
???????????????? 2??????????????????
??? ®¤?????? 1???? 1???????? I ???









®¤0(I) = ¡ C1
P 2V 2
V 0(I) < 0;
®¤00(I) = (®¤0(I))0 =
C21
P 2V 3
2(V 0(I))2 ¡ C1
P 2V 2
V 00(I) > 0
????
????
?? 1??? 2??????? ®??????????????????
??(1 ¡ ®)V (I)?????????? 1??? 2???????????
???????????????????? 1??????????????
(1¡ ®)V (I)????????????
¼1d(I; ®) = (1¡ ®)V (I) + P (®¡ 1 + b)V (I)¡ C1 (20)
???????? 2??????????????????????? 1?
????





(1¡ ®)V (I) + P (®¡ 1 + b)V (I)¡ C1
????? 2???????????????????
®V (I)¡ P (®¡ 1 + b)V (I)¡ C2 ¡ s
??????????????????? C1 + C2 ???????????
????????? 1?2?????
¼1ld(I; ®) = (1¡ ®)V (I) + P (®¡ 1 + b)V (I) + (C2 ¡ C1)=2
= ¡®(1¡ P )V (I) + (1¡ P + Pb)V (I) + (C2 ¡ C1)=2
¼2ld(I; ®) = ®V (I)¡ P (®¡ 1 + b)V (I) + (C1 ¡ C2)=2¡ s (22)
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???????????? ®¤?? 1????????????? ®???
2??????? 1?????????????????????????
??? 1???????????????????
®¤(I) ´ 1¡ b+ C1
PV (I)
> 1 > ®, C1 > bPV (I)
, ¼1d(I; ®) < ¼1nd(I; ®)





(1¡ ®)V (I)f(®)d® = V (I) ®¡ ®2=21
0
= V (I)=2 (23)
????
C1 = bPV (INDA) (24)
??? I ? INDA ????
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PV (I)
> ® , C1 > bPV (I) , ¼1d(I; ®) <
¼1nd(I; ®) ?? I < INDA ???????? (26)? 1??????
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c(I¤DA1)fa+ 2c¡ 2c(I¤DA1)g ¡ 1
= 0? (27)
?? 2??
G0(I) = V 00(I)=2 < 0







0(INDA)=2¡ 1 < (>)V 0(I¤DA1)=2¡ 1 = 0 (28)
(28)??????????
????
???????????? ®¤?? 1?????? 2???????? 1?
?????????????????????????????????
??? 1????????????????????

















f(1¡ ®)V (I) + P (®¡ 1 + b)V (I) + (C2 ¡ C1)=2gd® (29)
??? I¤DA2 ????????????????? 1???????????
???????????????
[?? 2]?????2003??
a > 5c=2 ?? C1 ?????? >?1 > ®¤(I) > 0 ?????????




DA2 < INDA ???
INDA ¡ "?







®¤(I) ´ 1¡ b+ C1
PV (I)
> ® > 0, C1 > bPV (I)
, ¼1d(I; ®) < ¼1nd(I; ®)
1 > ® ¸ ®¤(I) ´ 1¡ b+ C1
PV (I)
, C1 < bPV (I)
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= ¡ (C1=2V (INDA)
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? (* V 0(I¤










???4??? 5????????????? ®¤?? 1?????????
???? ®??? 2??????? 1?????????????????
????? 1???????????????? (I¤DA1)????? b???
???????? P????????? b(P )??????????????
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???????? 1?????? V ??????????????????
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